TO-401 MMS-EXXONMOBIL
DISPERSANT EVALUATION

4-15 MARCH 2002
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1/2// 2 DATR File Sergp

By Yol Dispersani st (colo wmrin)

RE37 - Y0/

Block  [Block Block 'Scale Start | Trigger |File Name

No. iName Dev [Ch [Function Factor (Offset liter IStg iduration Rate State [Block  |(first)
1 ITime ITime 1 1 13800.0000 10.0000 on lc:\nbpro\program'\02_401401
2 OITnkLyl AMA7w |1 B8 |Analog Input 17.7185 10.0000 1 1 3600.0000 10.0000 'ON ic:\nbpro\program\02_401\401
=3 IBRDSPD 1 10 |Analog Inputs 1.0108 10.0687 d 1 13600.0000 10.0000 [ON ic:\nbpro\program\02_401401
e ] WHSON 1 7 |Analog Input 157.4803 -383.7008 1 1 |3600.0000 10.0000 {ON [c:\nbpro\programi02_4014401
5 WirTmp t (5  |Analog Input 100.8500 l0.8500 1 1 [3600.0000 10.0000 ON lc:\nbpro\programi02_401401
B (WVCPM 1 18 lAnalog Input 10.0130 -0.0030 1 1 |3600.0000 10.0000 ION lc:\nbpro\programi02_401\401
=g (WinSpd 1 2 |Analog Input [10.0000 10.0000 1 1 [3600.0000 10.0000 ION ic:\nbpro\program\02_401w01
1/8/ WinDir 1 3 |Analog Input 1100.0000 10.0000 1 1 13600.0000 10.0000 ION lc:\nbpro\program\02_401401
-1 AirTmp 1 |s |analog input 100.0000 -50.0000 1 1 {3600.0000 10.0000 ON c:\nbprolprogram'\02_401\401
10 [Marker 1 |9 |Analog Input 1.0000 l0.0000 d 1 {3800.0000 10.0000 oN lc:\nbpro\programi02_401w401

1 Load Cell{ 1 1¢  |Analog Input 1000.0000 -1000.0000 d 1 13600.0000 10.0000 ION

12 Load Cel2 1 11 |Analog input 1000.0000 -1000.0000 u 1 13600.0000 10.0000 'ON
13 QTN e & ' 1 12 |Analog Input -46.7100 [243.5100 1 1 13600.0000 110.0000 'ON c:\nbpro\program\02_40101

14 0 0 [|Analog Input 1.0000 10.0000 1 1 13600.0000 110.0000 'ON

15 0 [0 [|Analog nput 1.0000 10.0000 d 1 13600.0000 10.0000 ION

16 10 [0 lAnalog input 1.0000 10.0000 1 1 13600.0000 10.0000 [ON

17 0 [0 |Analog Input 1.0000 10.0000 1 1 136000000 10.0000 iON




Dispersant 2002 401
Data file 401_xxx.pm
Time is 08:44:17.97.
Date is 2-21-2002.

Time BrdSpd
Sec Kts

0 0.363
0.1 0.49
0.2 0.492
03 0.493
04 0.495
05 0.491
0.6 0.494
07 0.492
0.8 0.492
0.9 0.488

1 0.49
1.1 0.49
1.2 0.49
13 0.488
14 0.489
1.5 0.488
1.6 0.486
1.7 0.472
1.8 0473
1.9 0.489

2 0.487
21 0.484
22 0.47
23 0473

¢

N/
A (o

ONTkLy WHSON | WVCPM  Marker

Inches
48.271
46.876
46.865
46.887
46.854
46.865
46.876
46.881
46.887
46.854
46.876
486.881

46.87
46.87
46.87
46.881
46.876
46.887
46.903
46.881
46.892
46.87
46.887
46.859

Inches
122.911
122.719
122791
122.815
122.647
122.695
122.767
122.839
122.935
123.031
122.983

123.08
122.959
122.863
122.935
122.863
122.743
122.743
122.863
122.767
122.815
122.839
122.959
122,791

Cpm

1.953

1.54
1.439
1.314
1213
1.137
1.073
0.987
0.941
0.898
0.856
0.816
0.779
0.752
0.727
0.697
0.694
0.758

0.73
0.614
0.605
0.608
0.688

0.66

Volts

0.2
0.2
0.2
0.2
0.19
0.2
0.2
0.2
0.19
0.19
0.2
0.2
0.19
0.19

/,/% DATH Frie fer

e 37 =/
Cond? WATene pols prenig 7™ TEs S

WinSpd  WinDir

Mph

6.54
6.52

6.5

85
6.49

8.5

6.5
6.49
6.48
6.55
6.12

6.1

6.1
8.09
8.15
6.12
6.08
6.12
6.12
6.09
6.28
6.31
6.28
6.28

Deg
205.75
204.96
204.53
204.65
205.57
205.66
205.57
204.38
204.88
204.77

207.4
207.37
207.73
208.47
207.76

207.7
207.73
207.92

208.8

207.7
22177
220.86
22185
220.86

AirTmp
DegF

57.09

53.3
54.31
52.63
59.38
51.53
54.28

54.4
53.24
59.22
53.09
53.42
52.81
51.93
52.81
53.33
5266
52.45
52.94
52.69
54.49
52.51
56.14
53.58

WitrTmp
Deg F

40.43
40
40.37
40.49
40.43
40.4
40.49
40.52
40.46
40.34
40.43
40.61
40.37
40.43
40.58
40.49
40.31
40.43
40.61
40.49
40.49
40.55
40.15
40.49

forT
OilLvi1
inches
79.99
80.09
79.97
80.06
79.97
79.97
79.99
79.95
79.77
79.74
79.75
79.72
79.57
79.68
79.58
79.68
79.85
79.82
79.97
79.98
80.04
79.98
80.02
79.88
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LABORATORY NOTES:

DETERMINATIONS OF CRUDE OIL WATER CONTENT

To determine the water and gross suspended solids content of sample oils, the Ohmsett
Facility employs the ASTM recommended procedure of dewatering with toluene
followed by centrifugation. Split sample aliquots of 50 ml each are used so the combined
measurement can be read directly as percent volume in the 100 ml graduated centrifuge
tubes. This method works well with light to medium weight refined petroleum products.
However, agitation of crude oil samples with toluene in centrifuge tubes tends to form
interfacial emulsions or rag layers that make it difficult to read volumes directly. To
affect water content determinations in crude oils, the Karl-Fisher potentiometric titration
is often used. In our experience, this method works well with fresh crude oils, but does
not work well with post-test recovered crude oils. These recovered crude oil samples
typically contain greater amounts of water than the fresh samples. This water is often not
well distributed throughout the sample. The Karl-Fisher titration apparatus at Ohmsett
uses a small volume of sample. Therefore, it is difficult to obtain a representative sample
of recovered crude oils for a Karl-Fisher determination of water content. To circumvent
these problems with the present testing program a simple volumetric comparison
procedure was employed. In this procedure, an identical translucent polyethylene sample
bottle was placed at eye level next to the bottle containing the sample in question. Water
was introduced into the empty bottle until it matched the level of the oil/water intetface
that had clearly developed in the sample. This water was then measured in a graduated
cylinder to determine the volume. Then the oil layer in the sample was titrated as per the
Karl-Fisher method. The sum of the two determinations gives the total water content in
the sample.

In our experience with this simple method, the most significant introduction of error
would be from inconsistencies or deformation of the 500 ml polyethylene sample bottles;
determination of a clearly defined oil/water interface in the sample bottle; and, parallax
error in lining-up the water level in the surrogate bottle with the oil/water interface level
in the sample bottle. Problems with accuracy and precision in volumes measured in the
graduated cylinder and with the Karl-Fisher titration should be insignificant by
comparison. With regard to sample bottle inconsistencies, once any deformation of the
bottle had been restored variation in volumes through the center of the bottle as
determined with ten bottles was no more than £4 % in the 300/500 ml range. Oil/water
interface rag layers were minimal or nonexistent, and parallax caused by viewing up or
down by 20-30 ° resulted in variations of no more than +3% in the 300/500 ml range.
Therefore, an estimate of water volumes within £10 % can be determined with this
method.
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VISCOSITY MEASUREMENT OF CRUDE OILS

Please note that during viscosity and shear measurements as a function of shear rate at
constant temperature, the Haake Model VT-550 viscometer began to malfunction. This
problem was noted for recovered crude oil samples from Test 8 and Test 9. The problem
was caused by a malfunction of the mechanical drive to the sample spindle. This of
course produced inaccurate results in the named samples. Additionally, recovered crude
oil samples from Tests 11 and 12 contained over 40 % by volume water. Therefore,
viscosity measurements for these samples would not be valid. Accordingly, viscosity
measurements for recovered crude oil samples from Tests 10, 11, and 12 were not
performed. The problem with the viscometer is presently being addressed, and viscosity
reruns of the samples from Test 8 and 9, and a viscosity run of the sample from Test 10
can be provided at a later date upon request.



Task Order 401 : Dispersant Effectiveness Tests in Cold Water/ Ice Conditions

Density @
Date SmptiD Smp# %H20 25C
Pre-Test Oils;: Water Content Determined by KF Titration
02/27/02 Fresh Hibernia 01 0.63 0.854
02/28/02 Hibernia 7.5% Weathered, B4T#3 02 0.14 0.867
02/28/02 Fresh ANS B4T#4 03 0.00 0.874
03/01/02  Hibernia 9.0% Weathered, B4T#5 04 0.11 0.876
03/04/02 ANS 10% Weathered, B4T#8 05 0.04 0.903
03/04/02 ANS 10% Weathered, B4T#8 05 REP Viscometry only
03/05/02 Fresh ANS B4T#9 0 0.00 0.873
03/05/02  ANS 20% Weathered, B4T#10 07 0.12 0.922
03/06/02  ANS 20% Weathered, B4T#12 08 0.22 0.924
Recovered Oils: Water Content Determined by Gross Water/Oif Ratio + KF Titration
02/27102 Hibernia Control after 1 hr, T#1 30.00 0.931
02/27/02 Smp 09 DUP, Hibernia Control 10 26.00 0.926
02/28/02  Hibernia 7.5% W after 1 hr, T#3 11 17.00 0.916
02/28/02 ANS after 1 hr, Ti#4 12 40.00 0.949
03/01/02 Hibernia, T#5 13 27.00 0.926
03/01/02 Fresh Hot Hibernia, T#7 14 27.00 0.95
03/04/02 ANS 10%W, T#8 15 32.00 0.948 Viscometry data not valid
03/05/02 Fresh Hibernia, T#9 16 27.00 0.958 Viscometry data not valid
03/05/02 T#10 17 27.00 0.955 No viscometry data
03/06/02 Fresh ANS, After T#11 18 43.00 1.002 No viscometry data
03/06/02 ANS 20%W, After T#12 19 43.00 0.932 No viscometry data
Tank Water : TPH Di by IR Spectr y
Date Smpt ID iR Smp# TPH (ppm,
02/27/02 Pre Test #1 101 5.0
03/04/02 Mid Test 102 52
03/07/02 Post Test 105 9.1

TO401 Data.xis



Company

MAR, Inc. f OHMSETT

Measure device VTS50

Operator Susan Cumneff Temperature device DC30
Date/Time 05.04 2002 / 10:45:20 AM Sensor sV1 Gap 1.000 mm
Substance TOA401- Dispersant Effectiveness Tests Afactor 25300.000 Pa/Nm
Sample no 01 MHactor 8.489 1/s/(rad/s)
Description Fresh Hibernia {2/27/02}
Comment
{Element definition / Notes T
E‘iﬂgﬂ'ﬂm} Fresh Hibernia CRin, prev 1/s - 100.00 1/s, t 1200.00 s, #200, T prev -
n= f{ﬂ CR , prev /s, t 60.00 s, #200, T prev °C
5 11 CRlin, prev 1/s -1.00 1/s, t 1200.00 s, #200, T prev °C
10 ¢ t10 Notes
0 o os o
8 ot 0.8 o
o w
= 7 5 i 07 w
< 6 I_V,_rf'_'f ~ los g
- b {Mnrr’rr/,f’ P =
41 /7 0.4
3 0.3
2 fj A 0.2
1 /""JI ' 01
% 22 44 6 g 118
¥ (145]
Filename: CAProgram Files\RheoWimData\TO401-{2-27-02} Fresh Hibemia.rwd (Mod)
Job: C:\Program Files\RheoWiniJobs\Flow Curve 1C; Ramp-Up 1200 s, Stay 60 S, Ramp-Down 1200 s.1wj
t[s] [t segls]! 7¥[1/s] | n[Pas] | T[°C] | t[Pa] | |Evaluation
-1 | 1050 0] 1.003 101] 1290 1.01
_ 14 | 1088] 1848, 2490 071 1270  1.77
[ 17 1086| 3651 4.003 0.63] 1230 253
| 1-10 1104 5480! 5516 060| 1270 3.29
1-13 1123) 7356 7029] 050 1260 354
| 116 | 1141 9109| 8541 047 1270| 405 .
119 | 1158 108.9| 99691 043] 1310 430 '-.
1-22 | 1177, 127.2] 1148]  040] 1290] 455 *’
1.25 | 1194| 1448 12.90 0.37] 1330 481
128 1214| 1640/ 1451 035| 1280 5.06 /
1-31 1231| 1818 16.02| 035 1280 557 =
1-34 1249  199.7| 17.45 0.30) 1320 531
1-37 1267| 2176/ 1896 029] 1300 557
1-40 1285| 2354 2038 0.28| 1290 531
1-43 1303 2537, 21.99] 023] 1290] 506
1-46 1322 2721 022 1240 506
1-49 | 1340| 2904, 020] 1280] 506
1-52 | 1358 3085 0.18] 1270  5.08
" 1-55 1376| 326.8] 019 1310 5.31
- 1-58 1394| 3447 0.18/ 1300 5.31
- 1-61 1412|3624 017 1250 531
 1-64 1430|  380.2 017 1260 557
167 1449 3995 017 1280 582
170 1467 4171 016, 1270, 582
173 ] 1484] 4342 016] 1250, 582




Company MAR, Ihe. OHMSETT Measure device VTS50
Operator Susan Cumneff Temperature device DC30
DaieiTime 12.04.2002 ] 10:50.38 AM Sensor MV 1 Gap 1.000 mm
Substance TO401- Dispersant Effectiveness Tests A-factor 6570.000 Pa/Nm
Sampis o iz Ridfacior 22550 iisifadis)
Description Hibemia 7% Weathered Tes#d {2/26/02} MV
Comment
| Element definition / Notes
o %-28-02} Hibernia 7.5W BAT# I CRin, prev /s - 100.00 1/s, t 120000 s, #200, T prey °
- n=f(9) CR , prev 1/s, 1 60.00 s, #60, T prev °C
| 14 »"«12'5 CRin, prev /s -1.00 /s, t 1200.00 s, #200, Tprev°C
_ e Notes
12 prd ’ DENSITY @25C = 0.867 glcs
_ o - 12.0 | WATER CONTENT = 0.14 %
10 Pt w |
. 8 ) f"’f /J}U&/ﬁ }L'i,U =o
o f,,r’“ g |
2[; /,/J'K e tU.S
1 S ]
]! : . ! 1
! 0 20 40 B0 80 10
| ¥ [ifs) i
A AwE B P2 Tn i
Filename C\Program Files\RheoWinData\TO401- {2-28-02} Hibemia 7.5W B4 T#3.rwd {Mod)
Job: CW INDOWS\DES KTOPE LW CLI-1 B
| _t[s] _tseg[sl| 7(s] | nlPas] | T[°C] | t[Pa] | [Evaluation
P11 2523 0 1.006] 2.03 1.230 2.04
14 2542  1823| 2481 138 1280, 3.42
17 2560 36.43| 4001 1.10] 1290  4.40
110 | 2579 5525| 5610, 095 1310 5.32
1-13 | 2597, 7325] 7.018] 083] 1250] 585
1-16 2614 9105] 8426 073 13200 611
1-19 2632| 109.1| 10.06 066 1270 6.64
122 2651 12731 1147 061] 1290] 6.9
125 2669 1456! 1310 054 1330 7.03
. 1-28 2686 1628 1451 051 1280 7.42
[ 1-31 | 2705 1814 1591 048] 1320 7.62
C1-34 2723, 1999 17.54,  043] 1300 762
| 1-37 2741; 2180 18.95 0.42] 1.370 7.88
| 1-40 2760, 2363 2061 033 1280  8.08
1-43 | 2777 2533| 21.99] 037, 1300 821
1-46 | 2795 2715 23.40 0.36 1290 8.41!
1-49 | 2813] 2896| 2481 0.34] 1320] 848
1-52 | 2831 307.8] 26.44 0.34| 1320 8.87,
| 155 | 2849| 3260 27.85| 032 1340 880
1-58 | 2867 3441, 2948 031] 1290 913
1-61 | 2886] 3623  30.88 0.30] 1290 920
1-64 2903 3802 3230 0.28] 1320/ 933
1-67 | 2922| 3087, 3393 027] 1310 9.07
1-70 | 2941 4173 3534 0.28| 1.270! 9.72
173 7 29501 4353 3609|026/ 1310, 95




Company MAR, nc. OHMSETT Measure device VT550
Operator Susan Cumeff Temperature device DC30
Daie/Time 12.04.2002/ 15:31:45 PM Sensor A Gap 1.000 mm
Substance TO401- Dispersant Effectiveness TestsinCt  Afactor 8570.000 Pa/Nm
Sample no 43 Mdacior 22.350 Visi{radis)
Description Tesl#4 {L28i02; Tresti ANS-WVY
Comment
| [Element definition / Notes B )
T0401 - {2-26-02) Fresh ANS B4T#4 CRlin, prev 1/ - 100.00 /s, t 1200.00 s, #200, T prev
e :t_:ff(('fJ? CR, prev 1/s,160.00 s, #50, Tprev°C
30 0.045 CRIin, prev /s -1.00 1/s, t 1200.00 s, #200, T prev °C
Notes
o 0.040 DENSITY @25C =0.874 gloc
0.035 WATER CONTENT = 0.00%
. 2.0 r0.030 -
£ -0.025 g
- 1.5 =
0.020 o
1.0 +0.015
0.010
0.5 ‘B
0008
% 20 40 80 80 100
¥ (18]
Filename: Ci\Program Files\RheoWin\Data\T 0401 - {2-28-02) Fresh ANS B4 Ti4.rwd (Mod)
Jok: CAPROGRAM FILESWHEOWINUOBSFiow Curve 1C; MVi-Ramp-Up 1200 =, Stay 60 S, Ramp-Down 1200 s.rwj
____Tt[s] !tseglsl| 7Its] | n[Pasi | T[C] | t[Pa] | [Evaiation
1-i | 1551 0] 1006 0] 1380 0
C 1 1569 1840 2526 0| 1.380 0
K 1587|  36.54] 4001| 0| 1320 0
10 1605|  5469] 5610 0 1300 ©
113 1623| 7255 7018 o] 1300/ 0
ERT 1642 91.53| 8649 00228 1300  0.20]
P 119 1660 109.4) 10.06| 0.00653] 1290! 00657
I 1z 1678 127.1] 1147 00172] 1300/ 020
| 125 | 169%6| 1453] 1287 00357, 1290 048
. 1-28 1714 1633 1451 o] 1270 0
431 | 1782] 1817|1561 00248 1270] 039
134 | 1750|1997 1754, 00337 1270 058
- 1-37 1768| 2178|1895 0.0243] 1310 0.46
140 | 1787] 2361| 2061 00223 1300 046
1-43 | 1804 2534 2177| 0.0211] 1280 046
1-46 | 1822] 271.7| 2340/ 00253 1300, 059
1-49 | 1841 2900| 2481 00185 1310 0.46
152 1859 3081 2644 0.0248 1.300 0.66
| 1-55 1877 326.1| 27.85] 0.0260| 1.280 0.72]
1-58 1895] 3441, 2948 00223] 1310 0.66
-61 |  1913] 3624] 30.89] 0.0255| 1300 079
| 164 | 1931| 3805 3230 0.0244| 1310 0.79
1-67 1949] 398.8] 3303 00194| 1300 0.66
© 170 1967 4164 3534 00242, 1300 085
| 173 T 1986l 43631 3669 00231 1290|085




Description

MAR, inc, f OHMSETT

Susan Cumeff
15.04.2002 7 9:

TO401- Dispersant Effectiveness Tests in ic - Afactor

La
ribemia 9% Weathered D4 Two {311/G21 MV

TO401 - {3-1-02} Hibernia 9.0W B4T#5
n=1{y)

1 [Pa)

a0,
35 ;
30 .
-
20|

15§f

i D 2 IO

10 |f e

S —

20

ChProgram Files\RheoWin\Data\TO401 - {3-1-02} Hbemia 9.0WW B4 T#5. rwd (Mod)

CAPROGRAM FILES\RHEOWIMUIOBSY

[tseglsl| 7[/s] | n

S -

Measure device
Temperature device DC30

6570.000 Pa/Nm

77350 iizifradis)

| Element definition / Notes

CRin, prev 1/s - 100.00 1/s,t 1200.00 s, #200, Tprev ©
CR, prev 1/s,t 30.00 s, #30, T prev°C

CRin, prev 1/s -1.00 1fs, t 1200.00 s, #200, T prev °C

DENSITY @ 25C = 0.876 G/CC
WATER CONTENT = 0.11%

1 [Pas]

wr Curye 1C; My-Ramp-in 4

Pasi T TG | ciPal |

408 1400

1 [s]
3395 0
3413]  18.20
3433| 37.39
34500 54.36
3468 7257
3487, 91.59]
'3504| 1091
3523 1279
3540 1453
3559 1634 1.
3577| 1817
3505, 2001,
3613 2182 189
3630, 2353
T stagT 51t
3667, 2716
3685 2808
3703 307.8
3721 3261
3739, 3441
3757| 3621
3776|3806
3794| 398.8
3812 4169

N0

| 4348




Company MAR, Inc. / OHMSETT Measure device VT550
Cperator Susan Curneff Temperature device DC30
DaieiTime 16.04 2002 1 103524 Al Sensor WiV 1 Gap 1.000 mm
Substance TO401 - Dispersant Effectiveness Testsin fe.  Afactor 6570.000 Pa/Nm
Sampie no as Factor 2Z 350 1/sdradis)
Description D4THD 5i3/021 ANS 0% Weathered MV
Comment
Q401 - {3 -4-02} ANS 10W BAT#S CR in, prev 1/s - 100.00 1/s,t 1200.00 s, #200, T prev®
i ;;Tf((?} CR, prev /s, 130.00 s, #30, T prev °C
20 CRIin, prev 1/s - 1.00 1/s, t 1200.00 s, #200, Tprev °C
¢ Notes
DENSITY @25C = 0.803 glcc
5 WATER CONTENT = 0.04%
g | 3
- 10 -
60
i [15s]
HALKE Dhoclin Deo 2 T i
Filename: C\Program Files\RheoWin\Data\TG401- {3-4-02] ANS 10W B4 T#8.rwd {Mad)
Job: CAPROGRAM FILES\RHEOWINWOBSWiow Curve 1C; Myi-Ramp4p 1200 ¢, Stay 60 S, Ramp-Down 1200 s.nwj
""""""" |_ts] [tseg[s] 7[Vs] | n[Pas] | T['C] | v[Pa] | Evaluaton '=
i-i | 5686, 0] 1006 039 1360 039
i-4 | 7537 1851| 2526 034 1410 085
|37 4068 0.26] 1.380 1.05
5610 027 1380 1.51
7018 022  1.350] 1.58
8426 024 1370,  2.04
10.06| 023] 1380 230
11.47 024 1380 276
1287 020 1370 2.56
1451 0.18| 12340 263
15,91 0.20] 1.330 3.15
1754 020 1390 3.55
1895 020/ 1.360 3.88
1-40 2924, 2356, 2036 021 1380 420,
1-43 | 3106 2537 21.99 0.19] 1.370 420
-6 3200, 2721 2340 0.15] 1380 453
| 1-49 | 3474 2905 2505 0.19] 1370 266
T 182 | 3658 3087 26.44 0.19] 1350 499
155 3826 3258| 27.85' 019] 1390 526|
1-58 401.00 3441| 2948 019l 1390 585
1-61 4193] 3625 3089 018 1410/ 565
1-64 4375 3806 3230| 018, 1350 6.04.
67 | 4565 3986 3303] 08| 1390 604
1-70 4731 4162, 3534 0.18] 1390 6.50
1-73 4910/ 43d2] 38740 019 1440 B.96




Company

Measure device

VTS50

Cperator Temperature device DC30
Date/Time 15.04 2002/ 12:12.27 PM Sensor MV 1 Gap 1.000 mm
- Substance TO401 - Dispersant Effectiveness Tests inler  Adfactor 6570.000 Pa/lNm
Zampie no 05 REF Mdacior ZZ.5350 iisijradia)
UesGiipei ANS 10% Weathered B4 T#E {34027 MV
Comment
'Element definition / Notes
T_C_"*f; -fﬁ]-'*m} ANS 10W BAT#S - rep CRin, prev 1/s - 100.00 t/s, t 1200.00 s, #200, T prev °
..... n=f{7) CR, prev t/s, 1 30.00 s, #30, Tprev°C
16 035 CRIin, prev 1/s - 1.00 1/s, t 1200.00 s, #200, T prev °C
14 ' ' i
-0.30
12
E 10 {028 E
- g i
6l 0.20
Y to.1s
2
% 2 40 e 8 108"
y 11} |
HLAKE in Do 2 70 ]
Filename C:\Program Files\RheoWiniData\TO401- [3-4-02} ANS 10W B4T#8 -rep.rwd
dob: CHPROGRAM FILES\RHEOWINJOBSWiow Curve 1C; MV1-Ramp-Up 1 200 s, Stay 80 S, Ramp-Down 1200 sy
3 | _t[s] tseg[sl| ¥I¥/s] | n[Pas] | T[°C] | +[Pa] | [Evaluation
SO 21.20) 0| 1.006 0.33] 1330 0.33
14 | 398300 1810 2481 0.18] 1.350 0.39
| 17 | 57.82] 13662 4.001 0.16] 1330 0.66
T1100 76.26| 5508, 5610 0.200 1330 112
113 | 9446 7526 7018] 019 1350  1.31]
1-16 111.8]| 9058, 8428 0.13) 1330 1.12
| 119 130.3! 1091 10.06 0.16] 1330 1.58
122 14861 127.4] 11.47 0.18] 1320 2.04
1-25 166.8] 1456 13.10 0.15) 13200  1.97|
1-28 | 1854 1642 1451 0.15| 1.320 2.23
©1-31 | 2024] 1812 1501! 0.18| 1370 2.83
1-34 2208 1998 1754,  0.18] 1340 289
1-37 239.2] 2180 1895 0.15, 1.330 2.89
1-40 257.4| 2362 20.36 0.15. 1310 315
1-43 | 2746| 2534 2198 0.16] 1.340 3.42
1-46 . 2931 2719 2340 0.15] 1370 3.61
1-49 311.2]  290.0] 2481, 0.15| 1360 374
[ 1-52 32937 3081, 2644 0.16! 1.370! 420
1-55 347.1] 3259 2785 0.15.  1.300! 4.07
1-58 3662, 3450 2948 0.16] 1360 460
161 | 3836 3624 3089 016 1360] 486
- 1-64 401.91 3807 3230 0.15| 1.330 99
[ 167 4202] 399.0] 3393  0.16] 1300] 545
i 1-70 | 43840 417.2] 3534 0.15 1.370! 5.39
173 45541 4342] 3874 015 1380 &8s




Company

MAR, Inc. f OHMSETT

Measure device VT550

Operator Susan Cumneff Temperature device DC30
DaieiTime 16.04.2002 / 12:55:30 FM Sensor MV i Gap 1.000 mm
Substance TO401 - Dispersant Effectiveness Tests in lov  Afactor 6570.000 Pa/Nm
SGampie no aB Mdactor 27350 lisiradis)
Descripion Bat#d {#5/02) rresn ANS MV
Comment
|Element definition / Notes ]
1’94:1; ; {3-5-02} Fresh ANS B4T#0 CRIin, prev 1/s - 100.00 1/s, t 1200.00 s, #200, T prev ®
=) CR, prev 1/s, 1 30.00 s, #30, T prev°C
5E CRIin, prev 1/s -1.00 1/s, t 1200.00 5. #200, T prev °C
i Motes
3.0 DENSITY @25C =0.873 gloc
a5 WATER CONTENT = 0.00%
g 20 g
- 15 <
1.0
GD
S ARE DhackAlin O 2 70 ]
Filename: C:\Program Files\RheoWin\Data\TO40 1- {3-5-02] Fresh ANS B4 T#9.rwd (Mad)
Jobe CIPROGRAM FILES\IPHEOWINWUOE SiFbw Curve 1C; MVI-Ramp-Up 1200 g, Stay £¢ &, Ramp-Down 1200 s.ovj
| | tls] _tseglsl| 7[W/s] [ n{Pas] | T[C] _ <[Pa] | [Evaluation
o A-v 3878 0 002235 294 1360, 0.0657
14 58.01 0.13] 1350 0.20
7 7829 0.0858| 1350,  0.26]
110 | 9478 0.0571| 1320 0.26:
113 1131 0.0757| 1250 0.46 |
7118 1312 0.0765| 1.330] 059
1-19 1485 0.0360, 1300/  0.33
1-22 166.7 0.0250, 1330 0.26
1-25 185.1 0.0485| 1340 0.59!
1-28 203.4 0.0242] 1350 0.33
1-31 2217 0.0388] 1320 0.59
' 134 | 23097 " 0.0158]  1.360 0.26
1-37 | 257.5 0.0612| 1.350 1.12]
. 1-40 275.0 0.0334| 1320 0.66
I 1-43 293.8 0.0247| 1380 0.53
R 312.1 0.0378] 1.330 0.85
" 149 | 3303 | 0.0300] 1340  0.72]
N 3485 0.0255, 1.380 0.66
] _1-55 | 3668 00315 1370/ 085
1-58 383.8 0.025%1| 1.390 0.72
1-61 | 4020, 0.0348| 1350 1.05
1-64 | 4202 0.0291! 1390 092
167 | 4383 0.0257 1.380 0.85
. 1-70 | 4569 0.0339: 1.360 1.18
173 l" 475 3] 00344l 1310l 125

S ——




Company MAR. Inc. / OHMSETT Measure device VT550
Operator Susan Cumeff Temperature device DC30
Daie/Time 16.04 2002 7 14:27.37 Phi Sensor MV i Gap 1.800 mm
Substance TO401- Dispersant Effectiveness Teste inlc Afactor 6570.000 Pa/Nm
5aﬂ'|plem (L) i K AT ST £ AT !.sz‘.rams;
Descripiion D4 i#1 0 {31502 AND 1U% Weathered Mvi
Comment
{Element definition / Notes
IQ«?; -f%g}-ﬁ-ﬁi} ANS 20W B4T#10 CRlin, prev 1/s - 100.00 1/s, t 1200.00 s, #200, T prev®
- n=1H) CR, prev 1/s, 1 30.00 s, #30, T prev °C
70, 40 CRlin, prev 1/s -1.00 1/s, 1 1200.00 s, #200, T prev °C
| Notes
60 __Aa3s DENSITY @25C = 0.922 glce
T WATER CONTENT = 0.12%
50 ) ‘/;/ +3.0 B
g 40 /./’;,-/ , 125 4
" 30/ B //:/// 2.0 <
20 _.// ¥l r1.5
P L
10 ,"/ /f_..r" 1] 10
ojé—/ : : : - 105
0 20 40 80 a0 108
¥ [1/s]
Lo aWE -
Filename C:\Program Files\RheoWin\Data\TO401- {3-5-02} ANS 20WV B4T#10.swd (Mod)
Job: CAPROGRAM FILESWRHEGWINWUOB SiFiew Curve 14, MVi-Ramp-Up 1200 ¢, Stay 50 S, Ramp-Down 1200 s.nyj
tis] [tsegls]| 7[i/s] n[Pas] | T[°C] | 1[Pa] | .Evaluation '
1-1 3137 0] 1.006; 398, 1.340 4.01
" 14 | 3158] 1887 2548  273| 1390 6.9
1.7 | 3174 36.77| 4045, 239 1370 9.66 |
. 110 3192| 5467] 5610 212 1.350 1.9
1-13 3210 7279, 7018 1.89] 1350 13.3
1-16 3228| 9090 8426 175 1350 1458
1419 | 3246 109.0, 1006 163] 13700 184
1-22 3264 127.2] 1147 154 1320 17.7
1-25 | 3282 1452| 1287 146 1350 188!
1-28 3301 1635, 1451 135 1300 196
1-31 3319] 1818 1591| 130! 1380 20.6
1-34 | 3337 1999 1754 125 1340 219
. 1-37 | 3355 2181 18.95 120] 1370 227
1-40 | 3374  236.3! 2061 115 1340, 237
143 3391 2542| 2199 112] 1340 247
| 272.2] 23.40 1.09] 1360/ 254
290.5| 2505  1.04] 1360 261!
3086 26.44) 1021 1380 269
i - 3265] 27.85 0.99] 1380, 277
| 1-58 | 3481| 3442 2948 098/ 1410, 289
T 161 3499| 362.0, 3089 095 1350/ 293
164 | 3518| 5@?.'2“;“_’_"_"52;_5_'{;' N 0. 94 1370 305
. 167 3535| 3982 3393 0.92) 1370/ 313
1-70 3554 4163 3534 0.90| 1370 31.7
1-73 3572] 4247 38741 088l 1380 323




|Element definition/ Notes

DENSITY @25C = 0.924 g/cc
WATER CONTENT = 0.22%

S, Ramp-Dovn {2

it
~u

CR fin, prev /s - 100,00 15, t 1200.00 5, #200, T prev
CR, prev 1/s, 1 30.00 s, #30, T prev°C
CRIlin, prev 1/s -1.00 1/s,1 1200.00 s, #200, Tprev°C

& e
F.T)

Company MAR, Inc. / OHMSETT Measure device VTS50
Operator Susan Cumeft Tempemature device DC30
DateiTime 16.04.2002 / 10:51:22 AbM Sensor MV 1
Substance TO401- Dispersant EffectivenessTestsin lce Afactor 6570.000 Pa/Nm
Sampie no G5 Mdacior 22350 i/sifradis)
Description BaTHIZ {3r610Z) ANS 20%W MV 1
Comment
TO401 - }1?-6-02} ANS 20W B4T#12
A (y)
st
80 7
i Notes
701 /,_.;;"f’- 6
60 //-I ~
e .
T 50 P _/_// ’/’r" 4 E
S 40, ey ! &:
S lo
0 .f'/ ;’/
10|/ — 1
) A — —
E 0 20 40 60 80 10
¥ 8]
L EAAKE Bea 2 I0
Filename: C\Program Fiies\RheoWin\Data\TO401- {3-6-02} ANS 20W B4T#12.rwd (Mad)
Job: CHPROGRAM FILESIRHECWINWOE SiFiow Curve 1C; MVi-Ramp-Up 1209 =, Stay §0
| tIsl [tsegls]| 7(Us] | nfPas] | TI'C] | t[Pg] | |Evaluation
A1 3783 0 1.006 6.27, 1320]  6.31
14 | 3802| 1871 2548 431 1320 11.0]
1-7 | 3819] 36231 4001 3.48]  1.340 13.9
1-10 3838) 5466 5386 302 1360 163
1-13 3856, 7335 7018 268) 1370 188
1-16 | 3875 9149 8426 2. 1350; 209
119 3892) 1091 10.08] 2.25] 1320 227
122 3010] 126.8] 1147  207| 1360] 237
1-25 3929 1461 13.10 1.99!  1.400 26.0
1-28 | 3946] 1632 14.28 188 1340, 268
1-31 3965| 1822 1591 177] 1350 281
© 1-34 | 3983, 1995, 17.54 168 1350 204
1-37 | 4001 218.0] 1885 160] 1350 303
| 140 | 4018] 2353| 2036 1. 1360  31.3
| 1-43 | 4037| 2538 2199] 147/ 1390 323
1-46 4056, 272.4| 2340  143] 1350 33.4!
149 | 4074| 2908 25.05 1.38] 1350 347
R 3081 26.44 136/ 1370, 359
3265 2785 1.30] 1400/ 361
3451 2948 127] 1360; 375
3620/ 30.89 124] 1330 384
380.2] 32.30 122] 1340 393
3987 3383 118] 1370 402!
4161 3534 1.16]  1.340 40,9
43441 3874 1951 1320] 422




Company
Operator
Date/Time
Substance
Sampie no
Description

MAR, Inc. / OHMSETT
Sisan Cumeff
1604 2002 / 13:30:25 PW
T0O401- Dispersant EffectivenessTests in lce
us

Measure device VTS50

Temperature device DC30

Sensor v i zap 1.000 mm
A<factor 6570.000 Pa/lNm

Rifactor Z2.350 iisilradis)

REC GiL T#i {(/27/02} Hivernia after 1 7 v

{Element definition /| Notes |
10401~ REC OIL {2-27-02} T#1 Hibernia {1hr} CRlin, prev 1/s - 100.00 1/s, t 1200.00 5, #200, T prev ©
B :1 ff({.:}} CR, prev 1/s, 1 30.00 s, #30, Tprev °C

= 14 CRIin, prev 1/s -1.00 1/s, t 1200.00 s, #200, T prev °C
i Notes
70 112 DENSITY @25C = 0.931 gloc
= WATER CONTENT = 30.0%
60 /,—:/ 10
£ 50 /?;// i}s é%.
e e ! £
10 7 ~ ;js
30 o !
e '
20 % 2
B R T
| ¥ (]
LHanwe Bren? F0.
Filename: CAPragram Files\RheoWin\Data\TO401- REC OIL {2-27-02} T#1 Hibemia {thr}.nwd (Mod)
Job: CrPROGRAM FILESWHEOWINUOE SFiow Curve 1C; MVi-Ramp-Up 1200 5, Stay 60 S, Ramp Down 1200 =.ra
! | _tis] |tseglsl| y{¥s] | n[Pas] | TI°C] | t[Pa] | [Evalation
. 41 | 3106, 0| 1.006 i1.8] 1340, 118
14 3124 16.38] 2526| 663 1370  16.8
P17 3142) 3648 4.001 512] 1350 20.5
I 1-10 3160, 5443, 5386 420 1350 26
1413 3179, 7381 7018 362| 1330 254
L 116 | 3197 9144| 8426] 324 1330, 273
| 119 | 3215] 109.8| 10.06 2.89] 1370 29.0
1-22 | 3233] 1276| 1147 266 1340/ 305
| 1-25 | 3251 1458] 13.10 241, 1330 316
1-28 3269 163.7) 14.51 2.26] 1330 3238
1-31 3287 181.8] 1591| 214] 1340] 341
1-34 3305, 1996/ 17.54 2.03; 1370, 357
1-37 | 3323] 217.5] 1895 1947 1360/ 369
| 1-40 | 3341, 2352 2036 1.85) 1280  37.7
| 1-43 | 3359] 2535| 21.99 175]  1370] 386
| 1-46 | 3377, 2717, 2340 168/ 1370 392
149 | 3395, 2895 2481 160 1340  39.7
1-52 | 3414' 3086, 2644 1.52]  1.350 40.3|
1-56 | 3432 3263 2785 149] 1390] 415
1-58 | 3450) 3441 2948 1.42] 1370 419
1-61 | 3469 363.2] 3089,  1.38] 1310] 426
1-64 3486 3802, 32.30 133| 1360 430
1-67 3505 3991 33.93] 1.29| 1360 43. 9]
1-70 | 35230 417.3] 3634 127| 1370 448
(7173 1 3541 43531 3899 1231 {3e0l 456




Company MAR. Inc. / OHMSETT Measure device VTS50

Operator Susan Cumneff Temperature device DC30

DatelTime 15.04.2002 / 8.42:12 AM Sensor ViV 1 Gap 1.000 mm
Substance TO401 - Dispersant Effectiveness Tests in ic.  A-factor 6570.000 Pa/Nm

Sampie no 165 DL M{acior Z2.350 Vis/{radis}

CEsGripion Tesi# i ROC Gl (&277028) hineinia Conliol after 1 i Mvi

Comment

: Element definition / Notes

LO‘*EJ ; REC OH {2-27-02} T#1 DUF Hibernia {1hr} CRlin, prev 1/s - 100.00 1/s,t 1200.00 s. #200, T prev 3
q=f((.% CR, prev 1/s,130.00 s, #30, T prev°C
a0 — 45 CR lin, prev 1/s - 1.00 1/s, t 1200.00 s, #200, T prev °C
; 40 Notes
35 /'.f'jfa : DENSITY @25C = 0.926 glcc
. - L35 WATER CONTENT = 26.0%
30 o . i
= 25 ﬂ/.rﬂ-/./‘j:;/ s w
& T 25 g
L 20 . ,J-/ ) 20 =
- :
18 / ,
/ 15
0] K 5 10
s . 05
% 0 4 e @ 108
¥ [1/e]
L ia e | i Ren 270
Filename: G:\Program Fies\RheoWin\Data\TO401- REC OIL {2-27-02} T#1 DUP Hibemia {thr}.rwd (Mod)
Job: CAPROGRAM FILESIRHEQWINJOBS\Fiow Curve 1C; MVl Ramp-Up 1200 s, Stay S0 S, Ramp-Down 1200 s.wj
 tls] [tsegls] yIWs] | nlPas] | T[C] | t[Pa] | [Evaluation j
-1 | 4531 O 1.006] 405 1380  4.07

T e a0 28wl 207 143 749
1-7 | 4569 3770 4090/ 233 1340| 953
1-10 | 4586] 5558 5610 212] 1380 1.9

7381 7.018! 1.91 1350 13.4

9141 8426 1.72] 1320 14.5]

1095 10.08| 158! 1310 15.7
127.2]  11.47 142 1310 16.2

1450| 1287 1.38| 1370] 175
1632] 1451 123] 1310] 178




Company
Operator
Daie/Time
Substance
Sampie no
Descripiion

Comment

MAR, inc. fOHMSETT
Susan Cunneff

19.04.2002 / 11:08:31 AM
TO401- Dispersant Effectiveness Testsin lc  A{actor

Measure device

Sensor

Mdacior

Tesi#s REC Ok {2/28/0Z) Hibernia 7.5%W aiter 1 br My

VTS50
Temperature device DC30

T S — -
_1:94:1; z R§C OlL {2-28-02} T#3 Hibernia 7.5W {thr} CRin, prev 1/s - 100.00 1/s, t 1200.00 s, #200, T prev *
n=1{y) CR , prev 1/, 1 30.00 s, #30, Tprev°C
70 S 14 CRIin, prev 1/s -1.00 1/s, t 1200.00 s, #200, T prev °C
100 : Notes
/ff L2 DENSITY @25G =0.916 glcc
%0 S WATER CONTENT = 17.0%
&0l L ,;/_“J" 10 B
g 0 /w 8 g
" 7 E g
40? ’/{”// "4
30 /.// .
20 {//
e e
¥ (sl
A Ben 270 i
Filename: C:\Program Files\RheoWin\Data\TO401- REC OIL {2-28-02} T#3 Hibernia 7.5W {1hr}.rwd (Mod)
n CHPROGRAM FILESRHEQWIMNIOE SiFlow Curve 1C; Myvi-Ramp Up 1200 5, Stay 60 &, Ramp-Dovn 1200 5.0
i [ tis1_[tseg[si| y[#/s] | niPas] | T[°C] | v[Pa] | |Evalation %
i1 | 3489 o/ 1.006 11.2] 1.360 1.3
14 | 3507 1817 2481 7.04] 1370 17.5
| 17 | 3526 3629 3978 578/ 1370] 230
| 110 | 3545 5580 5610 480 1340 26.9
113 3563, 73.40| 7.018 4231 1330, 297
1-16 3581 9163 8649 354 1360 30.6
1-19 3598 108.8| 10.06 312| 1350 314
122 3616 1272  11.47 271 13108] 311
| 1-25 | 3835] 1457 1310 240] 1360/ 315
' 223 1340 32.4
© 207 1340 32.9
1.94| 1370 34.0
1.80]  1.300 34.1)
1.76, 1380  36.3
1688] 1.330] 37.1
1.63] 1340 38.2
1.57] 1330 39.0
1.55| 1350 40.9
1.47| 1350 41.1
1.46] 1320 432
1.43] 1370 44.0
1370 1340) 441
132]  1.360] 448
129] 1350 456
__126] 1320] 482

WiV 1 Gap 1000 mm
6570.000 Pa/Nm

22.350 i/sfiradis)




Company MAR, Inc. f OHMSETT Measure device VTS50
Operator Susan Cunneff Temperature device DC30
Daie/Time 19.04.2002 / 14:00:59 PM Sensor v 1 Gap 1.000 mm
Substance TO401- Dispersant Effectiveness Tests in le. Adactor 6570000 Pa/Nm
Sampie no iz Mdacior 22 350 i/siiradis)
Descriprion Tesiwd REC TIL {2i25/02F ANS afier 1 hr iivi
Comment
|[Element definition/Notes |
| TO401- REC OiL {2-28-02} T#4 ANS {1hr} CRin, prev 1/s - 100.00 1/s, t 1200.00 s, #200, T prev -
3 ;;‘;((?) CR, prev /s, £ 30.00 5, #30, Tprev°C
Y 3.0 CRin, prev 1fs -1.00 1/s, t 1200.00 s, #200, Tprev °C
i Notes
7 i los DENSITY @25C = 0.949 gice
5 | , J. | WATER CONTENT = 40.0%
- 5 4 ﬁ' | R 20 &
S PR
" ‘ fj UW | e &
3} \ 1.0
2 " M w,qf : \rwm;b: -
1 MMJ b,
% 20 40 60 g0 100
¥ 18]
Filename: C:\Program Files\RheoWin\Data\TO401- REC OL {2-28-02} T#4 ANS {1 hr}.rwd {Mod)
Job CIPROGRAM FILES\RHEOWINUOE SFiow Curve 1C; MVI-Ramp-Up 1200 5, Stay 60 S, Ramp-Down 1200 s.nwy
| ts] tsegls]! 7[Vs] | n[Pas] | T["C] @ <[Pa] | |Evawation i
N 7;@@%“__'__9 . 1.006| 281 1360  2.83)
-4 | 3450 1869 2548 155 1370 394
| 17 | 3468| 3689 4.068 1.07] 1.350 4.34
- 1-10 | 3486] 5457 5610 0.90, 1370 506
I 1-13 3504, 7266 7.018 091 1350 6.37
T 116 3523| 9158 8649, 060 1340  5.19]
1-19 3541 100.3| 10.08 0.44] 1340 4.47
122 3558 1275 1147 041 1320 466
| 125 | 3577, 1455, 13.10] 0.37] 1.380 4.80
128 | 3595 1631| 1451 0.31] 1350,  4.47|
1-31 3613] 181.1] 1591 0.27| 1380 427
134 | 3631 199.0] 1732 024 1340, 420
1-37 3650| 2185 1895 0.20] 1350 374
1-40 3668 2361 20.36| 027, 1360 545
1-43 | 3686 2541, 2199 023] 1320 512
1-46 3703| 27197 23.40 0.17. 13700 401
| 1-48 | 3722] 2900, 2505| 0.14] 1340] 3355
152 | 3739 3079 2644 014] 1370] 381
1-55 | 3757, 3257 2785 013 1370 374
1-58 | 3778 3447  29.48! 0.15| 1.380 4.40/
1-61 3795| 3632 3089, 013 1350 4.0
1-64 | 3811, 3799 3230, 015 1370 473
167 | 3830 3980 3393 0.13 4.27
) | 3849 4174 3534 011 3.88
3867 4354 3609 0,18 588!




RheoWin Pro 2.70 Page 1

Company MAR, Inc./ CHMSETT Measure device VTS50
Operator Susan Cumeff Temperature device DC30
DateiTime 22 042002 § 10:19:10 AM Sensor WV 1 Gap 1.000 mm
Substance TO401- Dispersant Effectiveness Testsin lee  Afactor 8570.000 Pa/Nm
Sampie no 13 Mfactor 22 350 ilsifradis)
Descrifhion Test#5 REC GiL {3/01/02} ribernia MV
Comment
" e o | [Element definition | Notes —]
et e R e | "CRin, prev /s - 100.00 /s, t 120000 s, #200, T prev -
[ | CR, prev1/s,130.00 s, #30, T prev °C
T E—— 20 ' CRIin, prev 1/s -1.00 1/s, t 1200.00 s, #200, T prev °C
% | i | Notes
! 120 | | DENSITY @25C =0.926 g/cc
100l I s | WATER CONTENT = 27.0%
| g 80| g

- ; 10 =
. " 60| =
| 40 5 |

20! f

| % T3 4 eo s 108 i
i ¥ 11/l |
LA DhaciMia Rea2 20 i
Filename: C: \Program Files\RheoWin\D atatTO401- REC 01L (3-1-02) T#5 Hbemia.rvd (Mod)
J\‘:Ijh: r \L)i-‘f'lf-‘-’ﬂl/i ¢—IK i—‘-.h-vt-v:d__'- "v”'\i\ H"\t-.\l-in\u i Irr\ia if - Ilﬁif Hamp up : ‘ilvn_& g bra\,} l‘-’uvi ::.. ;Jemp i}c‘m 17408 1‘..:".‘-’;’

U] [Lseq(sl] 7 (Vs | niPasi [ T(Cl  v(Pa] | [Evshation

BRI A 0] 1.006 11.4) 1360)  11.5]
14 | 3196 1046| 2615 7.41|  1.380 186/
7 | 3213 3624 4001 6.06] 1370] 242
110 | 3231 5448 5610 490 1340] 275
| 1-13 | 7.018 420 1340 295!
R 8426|398 1340 336

10068 3._44I 1320] 346
1147 314 1340, 360
12.87| 2.92| 1320 376

_ T 1451 268 1330 388
1_31 r 3359* 1822] 16.16 2501 1.360] 40_4|

.._.1__2 5

1-3¢ | 3377 2003 1754 241 1350 2.3
1-37 | 3395| 2181| 1885] 222| ' 1330"""" 420/

1-40 |  3413| 2359 2036, 2.19] 1200 447
143 [ 3431 2540 2189] 214] 133 470

1-46 | 3440] 2719 2340 210; 1.200! 491

186 | "~ 2sss| 248 26| 13w sl
| 152 | 3485| ; 2644 198 1330] 528
| 155 | 3503 Ezé.é’g”"zrss 184 1320] 541
s e B e 1326"‘"”' T

1-61 3539/ 30.89. 1.82]  1340] 59.5
e 3_557 3% T8 1300 _____5_9_3
| 167 | 3575] 3393 174 1330 589|
170 | 3594 3534 175 1320 618
1273 | 38121 3699 "mc; R Hngl 624




Company
Cperator
Date/Time
Substance
Sampia no

Cescrijpion

Comment

MAR, inc. / OHMSETT
Susan Cumneff
23.04.2002 7 91717 AM

TO401- Dispersant Effectiveness Tests in lc.

id

Measure device
Temperature device DC30

Sensor

Test#7 REC Gil {311 /02} Fresh Hot Hibernia My i

Afactor
Midactor

MV i
6570.000 Pa/Nm

27 350 isi(radiay

VT550

Gap 1.600 mm

CR iin, prev 1/s - 100.00 1/s, t 1200.00 5, #200, T prev ©
CR , prev 1/s,130.00 s, #30, Tprev°C
CR lin, prev 1/s -1.00 /s, t 1200.00 s, #200, T prev°C

| Evaluation i

| Element definition / Notes
]’940; }IR;EF OIL (3-1-02) T#7 Fresh Hot Hibernia
n=1
1105 : 116 Notes
100} //77 14 DENSITY @25C = 0.950 gice
90 T 12 | WATER CONTENT = 21.0%
80 A .[ |
E 70 / ///- i‘iﬂ E
w 80 " - '8 =
50. // //// ?16 -
o /7 L,
a0 Irf S ‘T
0/ (2
TR T T e w o
¥ 1)
| aawe Bh Ben 2 700
Filename: C:\Program Files\RheoWin\Data\TO401-REC OIL (3-1-02) T#7 Fresh Hot Hibemia.rwd {Mod)
Soh: CPROGRAM FILESRHEOWINIJOS SFiow Curve 1C: Bvi-Ramp-Up 1200 5, Stay 60 S, Ramp-Down 1200 s.r)
i tis] [tsegls]| ¥[/s] | n[Pas] | T[*C] | <[Pq]
[ -1 | 2821 0| 1006 15.4] 1350 154
T4 28401 1931 2615 960/ 1300, 251
1-7 | 2859 37.71| 4090, 774 1300, 317
110 2876  5522| 5810 670 1330 376
| 1-13 |  2894] 7331 7018] 589 1300/ 413
[ 1416 2912] 9123| 8426 522] 1260 44.0
119 |  2930| 1089| 10.06 470 1260 47.2
122 2049| 1281 11.47 433  1260] 496
125 | 2966| 1449 1287 400/ 1.290 51.4
128 2984 1631, 1459 368, 1.250 534
1-31 | 3003] 1822 16.16 3.42]  1.300 55.3
1-3¢ 3021 2004 17.54 324 1280 56.8
| 137 | 3038|2174 1895]  308] 1290] 64
| 140 | 3056, 2354  20.36 2.91. 1250, 593
| 1-43 | 3075, 2537/ 2199 280 1290] 616
146 . 3093 2724 2340 268 1280 627
| 149 | 3111, 2905 2505 256 1310 64.2
152 | 3129 3082 2644 248, 1290 65.7
| 1-55 | 3147] 3262 2785 241 1300 67.1
~1-58 | 3165] 3442 2948 234 1320 68.9
[ 1-61 | 3183] 3623 20.89] 226] 1280/ 699
1-64 32011 3800  32.30 221] 1320 714
[ 167 3220{ 3991 33.93 2.16] 1310 73.2]
1-70 3238 4175 3534, 211 1250, 744
1-73 32561 43¢9 36990 205/ 1310] 759




Company MAR, Inc. /f OHMSETT Measure device VTS50
Operator Susan Cumeff Temperature device DC30
Date/Time Z3 .04 2002 [ 11.34.04 AW Sensor MV i Gap 1.000 mm
Substance TO401- Digpersant Effectivenese Teste in lc.  Afactor 6570.000 Pa/Nm
Sampie no i3 Aifacior 22.350 iisi{radis}
Description Test#& REC OiL {J4/G2}) ANS 10% MV
Comment Viscometer information NOT WVALID.
| [Element definition Notes |
104;0: ‘fR(E}C OIL (3-4-02) T#8 ANS 10 % CRIin, prev 1/s - 100.00 1/s, t 1200.00 s, #200, T prev®
Heein CR, prev 1/s, 130.00 s, #30, T prev °C
75" 80 CR lin, prev 1/s - 1.00 1/s, 1 1200.00 s, #200, T prev°C
! Notes
& 70 DENSITY @25C = 0.948 gicc
73 60 WATER CONTENT = 32.0%
I VISCOMETRY DATA IS NOT VALID FOR
¥ 72— I e % | THIS saMPLE,
o 71 40 - VT550 VISCOMETER NOT PERFORMING
- 20 . PROPERLY.
DATA WILL FOLLOW ONCE INSTRUMENT
69 20 ISCORRECTED.
68 10
o 2 3 8B R
¥ [1/8]
HAAKE Rhaolflin Brn 2 T0
Filename: C\Program Files\RheoWin\Data\TO401-REC OIL {3-4-02) T#8 ANS 10 %.rwd (Mod)
J CHPROGRAM FILES RHEOWINUJOE SFiow Curve 16, Myvi-Ramp-Up 1200 5, Stay 8¢ S, Ramp-Down 1200 s.nej
| tis] |tseg(sl| ¥[1s] [ n[Pas] | T['C] | t[Pa] | Evaluation
1-1 1987 0| 1006, 730 1350 73.4
1-4 2008] 1937 1008] 730 1340 734
1-7 2024| 36.98] 1.008 725] 1330 72.9
1-10 2042| 5478 7957 947 1320] 730,
1-13 2080 7281 7.957 919 1350 731
1-16 2078] 9056  7.957 9.13] 1330 72.7)
1-19 2096 1088 7957 9.01| 1310] 717
122 2114, 1272 7957, 9.03| 1310 71.9
1-25 2132| 1454 7.957 9.06| 1310 721
T 1.28 | 2151 1636  7.957 813! 1310 727
1-31 2169 1819 7.957 9.06] 1310 721
-3¢ | 2187 2002 7957 801! 1310 717
| 1-37 | 2204, 2171 7957 9.047 1280] 719
| 1-40 | 22220 2382 7957 9.13] 13200 727
143 | 2241 2835 7.057 817 1200 72.9]
| 146 | 22500 2718| 7.957 897 1290 71.4
1-49 | 2277 2809] 7.957! X 1.350 72.3
7182 2205! 3082 7957 1340  721)
| 1-55 | 2314] 3266] 7.957 1310 713
 1-58 | 2332 3448] 7957 1320 72.3
181 | 2350] 3629] 7.957 1320[ 708
" 164 . 2367| 3803 7957, 898 1.320 71.4
| 1-67 | 2386 3092 7.957) 1280 725
- 170 1 2404| 4165  7.957 . 13300 719
173 24221 4348 709571 5/ 12900 712




Company MAR, Inc. fOHMSETT Measure device VT550

Operator Susan Cunneff Temperature device DC30

DateiTime 2504 2002 1 10.02:21 AM Sensor WV 1 Gap 1000 mm
Substance TO401 - Dispersant Effectiveness Tests in o Afactor 6570.000 PaNm

Sampie no ia WMidacior 22.350 Tisiiradis)

Description Test#9 REC OiL {3/5/04} rresh ANS MV

Comment VISCOMETRY INFORMATION NOT VALID

[Element definition/ Notes M“T
13410: }RfE}C OiL {3-5-02) T#9 Fresh ANS CRIin, prev 1/s - 100.00 1/s,t 1200.00 s, #200, T prev
i o
T _ _ 25 DENSITY @25C =0.958 g/oe
; ! WATER CONTENT = 27.0%
oo VISCOMETRY DATA IS NOT VALID FOR THIS
SAMPLE.
_ VT550 VISCOMETER NOT PERFORMING
;nf" 150: f § PROPERLY.
. I = DATAWILL FOLLOW ONCE INSTRUMENT
100!/ - IS CORRECTED, IF REQUESTED.
50/
7 18]
HAMKE Bhonthlin Dra 2 70
Filename: CAProgram Files\RheoWin\Data\ TO401-REC OIL (3-5-02) T#9 Fresh ANS.rwd (Mod)
Job: CIPROGRAM FILESIRHEOWINJOBSWFiow Curve 1€, MV Ramp-Up 1200 ¢, Stay 60 S, Ramp-Down 1200 s.nw
| t[s] tseg[s] j(1/s] n[Pas] | T[C] | t[Pa] | Evaation
-1 2963 0, 1006 218, 1370, 217
1-4 2982 1945 2570 150! 1360 384
17 | 2999 3668 4045 126, 1330  51.1
1-10 3018 5508 5610 113 1370] 637
1-13 3035, 7246/ 7018 102, 1330, 713
1-16 | 3053, 9047 8426 931 1350 784
119 7 3072 1091 1006/ 864 1320 869
122 . 3091 1279] 1147 815 1.350 93.4.
1-25 | 3108 1448 1287 770| 1330 99.1!
1-28 . 3126] 1637| 1451 7.32] 1300 106
1-31 | 3144| 1816 1591  6.97| 1340 111
. -3¢ 3164] 2013| 1754 685 1350, 117
[ 1-37 | 31801 217.4| 1895 6.43] 1310, 122
. 1-40 3198 2352 2036 625 1320 127
| 1-43 | 3216/ 2535 2199 6.16| 13200 135
146 | 3234 271.8] 2340 59| 1320 139
| 149 | 3253|2005 2505 566, 13500 142
152 | 3271 3087 2644 563 1350 149
1-55 ' 3289 3263 27.85 544, 1.300 151
T1-58 3307 3439] 2926 548) 13400 160!
161 | 3325' 3628/ 3089 535 1380/ 165
1-64 . 3343 3804, 23230 517 13400 167
_1-67 | 3362 3992 3393 501 13600 170
| 170 | 3379 4186 3534 498 1310 176 |
173 | 3397 4346 3674 491 1370 181l




